Abstract. The construction of overlapping grids is explained and applied to a system of hyperbolic differential equations.
Overlapping grids have earlier been used by [4] . However, we believe that our construction is simpler and more flexible. We are already working on extensions of the grid construction that include stretching in the r and s directions and allow other kinds of domains. Our applications include elliptic equations and a combination of hyperbolic and elliptic equations. The use of splines for grid construction has also been used by [5] . There is no overlapping of grids, though, which we think is a very important feature.
2. Grid construction. In practice the boundaries 0'A and 0fin are only known at J corresponding points Therefore we define t['A and 01)n by spline interpolation, as described in [1, p. This curvilinear grid in the x, y-plane corresponds in the r, s-plane to a uniform grid over the rectangle 0 _-< r, s _-< 1 ( Fig. 2.2 u(x, y,t+At)=u(x, y,t-At)+2At(A(x, y, t)D0, +B(x, y,t)Doy)U(X, y,t). Here Doxu(x, y, t) (u(x + Ax, y, t)-u(x Ax, y, t))/2Ax, Doyu(x, y, t)= (u(x, y + Ay, t)-u(x, y -Ay, t))/2Ay denote the centered difference operators. Here r is a parameter and D+rulI(0, s, t) (ulI(Ar, s, t)-un(0, s, t))/Ar, D+D_uII(o, s, t) (u n(0, s + As, t)-2u n(0, s, t) + un(0, s As, t))/(As)2.
For the other variables we use the boundary conditions. If A is not diagonal, then we proceed in the following way" At every boundary point r 0, s So we construct a unitary transformation U such that U* U A.
Then we introduce a new variable t7 by u Ut and transform (3.4) . For the transformed equations we can use the approximation(3.6). Changing back to the original variables we obtain the boundary approximation.
Assume now that u is known at times and t-At. Then we can use the above approximations to determine u at time + At in all gridpoints along O12A and in all interior gridpoints of both Gc and GB. The values of u at the gridpoints on the boundaries 0Ftn and RL are obtained by interpolation, which will be explained in the next section. We use (4.1) with a (xo-XPs)/h,,. First let 2 and we obtain b/(O1) a l(a )u (P1) + az(a)u (P2) + a3(a)u (P3).
We obtain u(Q2) and u(Q3) when we let 5, 8, respectively. We replace a in (4.1)
by fl (Yo-yps)/hy, P by Q and let 2 and obtain
For every gridpoint O on OI2B we find the gridpoint in GB that is closest to O. We denote this point P5 and apply (4.2) using the function values of the nine gridpoints in Gn with P5 in the center to obtain an approximate function value in O.
The nine weight coefficients in (4.2) and the location of P5 are computed once and stored to be available at computation time.
In our computation the grid Gc had to be considerably denser than GB. Therefore we have found it to be satisfactory to use a four point formula when we interpolate among gridpoints in Gc to find an approximate value at the boundary points RL of GB.
Let P e Rt. Denote by P1 the gridpoint in Gc that has the shortest distance to P. We call three of P's neighbor points in Gc P2, P3, P4. See Fig. 4.2 . Denote the vector from P to P2 by a, the vector from P to P4 by c and the vector from P4 to P3 by b.
The vector d through the point P is defined by (4.3)
We also have We use an iterative process to solve (4.5) to obtain h,/z. We have assumed that h,/z _-> 0, i.e., P lies in "quadrant 1" of P. If the solution of (4.5) turns out negative values for h or or both, then we try another "quadrant" of P1, i.e., P2, P3, P4 could be another set of points around P1. The grids I, II, III (see Table 5 .1) are plotted in Fig. 5 
